matter.
The constancy of the defective visual acuteness may be of considerable service in certain cases in which the diagnosis is doubtful. Recently two cases have come under my notice which appear of importance from this point of view. The first was that of a miner, working in a district which is tolerably free from nystagmus. Some years ago this man was certified as having miners' nystagmus both by the certifying surgeon and by the referee who examined him on appeal. Quite recently the diagnosis was called in question, with the result that the matter was re-investigated. It was then found that whatever had been the matter at the previous examination the condition had become much altered. The patient walked with great difficulty, availing himself of the help of a stick: he evidently suffered from disturbance of the innervation of some of the muscles of the legs. There were no head tremors, there was no photophobia, the patellar tendon reflexes were present and distinctly exaggerated, but ankle-clonus was absent. There did not appear to be any vascular disturbances.
On examining the eyes for distant fixation and for near convergence, no movements of an oscillatory character could be detected and the positive range of convergence for the median position was excellent. On extreme upward fixation, however, the right eye diverged very distinctly outwards and there was well marked diplopia. The left eye seemed to follow the finger perfectly, but the right diverged with slight' jerking movements, precisely like those of what I call pseudo-nystagmus. Altogether the diagnosis of impaired action of the right superior rectus was tolerably clear, for the horizontal component was heteronymous. The pupils reacted regularly, although' somewhat sluggishly, to light, and there was no ptosis.
By pseudo-nystagmus I mean the jerking movements with which every ophthalmic surgeon is acquainted. They are familiar to us all when a test object is held rather nearer than the near point of binocular fixation, and, indeed, whenever an act of vision demands an effort just beyond the strength of a particular muscle. They are entirely devoid of definite periodicity and of rhythm.
On examining with the ophthalmoscope and ophthalmometer, I satisfied myself that there was no serious error of refraction; nor did I find, while making these examinations, any trace of tremulous movements in either eye. The fundus on each side was perfectly healthy.
On testing with Snellen's types it was found that the visual acuteness of each eye was practically six-sixths. That fact alone would seem to put this case at the time of the second examination altogether outside of the category of miners' nystagmus.
As already stated, I have till now only once seen a case, and that perhaps' a doubtful one, of miners' nystagmus in which the visual acuteness was not very seriously impaired by the disease. That is my own experience; but one of my objects in making this communication is to ascertain how far colleagues who have a considerable clinical experience of the malady agree with me as regards loss of visual acuteness.
It scarcely needs to be mentioned that there may be nystagmus with diminished visual acuteness which is not miners' nystagmus. Given, however, a mine worker with nystagmus and diminished vision, then the evidence of the presence of other causes of the nystagmus must be convincingly satisfactory before the conclusion is formed that the patient is not suffering from miners' nystagmus.
I only remember having seen one. such case. The patient undoubtedly had nystagmus and, in addition, he had a high degree of myopia with choroidal atrophic patches. This latter factor in his case had been present for many years, but close inquiry seemed to show that the nystagmus was a recent development. I found, however, that he had ankle-clonus and his speech was distinctly impaired. I formed the opinion that the case was probably one of sclerosis and I certified accordingly. Not many months afterwards the patient died but I was unable to ascertain the cause.
At this stage I should like to point out that the diminution of visual acuteness in miners' nystagmus may be due to one of two causes or to a combination of the two. In the first place, it may be due to the fact that the rapid movements of the eyes prevents the proper stimulation of the macule; that is one way of explaining it.
But it must be remembered (a) that in cases of nystagmus which are not miners' nystagmus there is often very good visutal acuteness, and (b) that in cases of miners' nystagmus in which there are no movements, or in which there is cessation of movement, the defective vision is nevertheless present.
In the second place, it is to be remembered that there is in almost all cases considerable pain at the back of the head. May that not point to some lesion at the pole of the occipital cortex involving the centres for visual acuteness ? This is possible-even probable. At any rate I make the suggestion for what it may be worth to colleagues who are working on this very interesting and hitherto unexplained disease.
The second case to which I will refer was one in which excellent vision was found; it had been diagnosed by one of the certifying surgeons as being of the nature of miners' nystagmus. I could not agree however with that diagnosis, for the following reasons. In the first place only the left eye was said to be affected and the workman had been off work from November 15, 1923 , to March 18, 1924 . The disturbance of vision at that time was of the nature of diplopia permanently present, due to an affection of the left eye. The vision of the affected organ was six-sixths of Snellen's scale. The patient had suffered from ethmoidal disease and had been operated upon for that condition. There were neither photophobia nor head tremors present; nor had he at any time, while below ground, seen lights revolving. He stated that at times he suffered from severe pain above the eyes but had never had any pain at the back of the head. In certain parts of the upper half of the field of fixation there were to be seen those jerking movements which, rightly or wrongly, have been called pseudo-nystagmus. So far as I am able to form an opinion, miners' nystagmus has not yet been satisfactorily explained. It does not seem, as the late Simeon -Snell supposed, to be due to posture or to defective illumination. I think all who have read Snell's publications will admit the excellency of his work. Nor does it seem to depend on the depth of the pit: I have seen cases in which the pit was comparatively shallow. More recently, Dr. Robson, after a painstaking and admirable statistical research, is inclined to attribute it to the soft nature of certain kinds of coal: yet cases do occur even when the coal is hard.
One thing seems to be perfectly clear, namely, that, whatever be the cause, a considerable number of cerebral centres are involved. Thus we have the characteristic oscillatory movements, the photophobia, the head tremors, the acceleration and irregularity of the pulse. All these point to a somewhat widely spread cerebral affection. It may even be, as I have suggested, that the centres for visual acuteness are involved. For the most part the centres or nerve tracts implicated seem to be co-ordinated with each other.
On the other hand, I have never been able to associate deafness or defective speech or paralysis or paresis of any of the muscles of the extremities with miners' nystagmus. Whatever be the causal agent, it does not seem to affect any centres in the medulla oblongata or in the cord; nor does it affect the motor areas or the centres for speech and hearing in the brain or cerebral cortex.
It has sometimes occurred to me that the disease may be due to a definite and specific micro-organism. I am not aware of that possibility ever having attracted the notice of anyone competent to make researches into such a matter. That might explain why the disease is found very abundantly in some districts and not in others. Miners' nystagmus is frequently accompanied by a good deal of constitutional and even of mental disturbance; all seeming to point to a tolerably widely diffused pathological process. At the same time, as already indicated, there are many functions not impaired by its presence.
So far as I am aware, there are no records of post-mortem examinations on those who have had the disease. If such were made, they might throw a great deal of light on the subject, particularly if they were combined with competent bacteriological examinations. In the living patient there is no reason why the blood and the cerebro-spinal fluid should not be examined.
I would suggest that the Minister of Health cause investigations to be made, by the most competent public health authorities and bacteriologists whose services can be secured, into the sanitary conditions of coal-pits in those areas where the disease is prevalent.
Lastly, it is to be remarked that the fact that many functions of the nervous system do not appear to be involved seems against a micro-organic explanation of the disease. Still, definitely selective properties are characteristic of some microorganisms, as in the case of sympathetic ophthalmitis.
I regard it as urgent that the whole facts of miners' nystagmus be submitted to reliable epidemiologists. The fact that some districts are affected and others are not would suggest quite clearly that the process of coal-mining per se is not the determining cause of miners' nystagmus. There are plenty of statistics available and it is to be hoped that the proper authorities will see to it that the matter is put into reliable and authoritative hands so that the question may be fully investigated. This has become so serious an economic problem in the industry that I should like to see the disease not regarded as an ophthalmic disease at all, but rather as one of great interest to physicians, to bacteriologists, and unquestionably to neurologists. I know Dr. Percival would like psychologists to be included, but with all due deference to so great and learned an authority, I think the psychological aspect of miners' nystagmus has been somewhat exaggerated.
DISCUSSION. Dr. FREDERICK ROBSON (Penarth) considered that the fetiology must be sought in environment and not in any personal idiosyncrasy of the workers or in lighting. He gave some evidence as to the metamorphosis of coals across the coalfield of South Wales and Monmouthshire topographically, pointing out that the decrease in the incidence of nystagmus coincided with the decline in the hydrogen content of the coals worked in, also that ihr geological sequence the seams in individual pits of the same coal gave differences in percentage ratios to the number of men employed. In general the uppermost seam with most " volatile " gave a high incidence of nystagmus, but not necessarily the highest percentage, since the oldest seam at the lowest level in some pits, but not in all, more nearly approaching to anthracitation, also gave a high percentage of the disease; this was probably due to increased temperature and pressure, both of which factors were required to produce cases in harder coal, through the process of oxidation with gaseous defects. In many seams examined, however, the deepest seams had only a small percentage of increase in C/H ratio and not sufficient to counterbalance softer coal at higher levels. This indicated the necessary influence of the temperature and the pressure in the genesis of nystagmus. Some pits, and these deep pits, had no nystagmus cases, and in one group of Scottish pits only one seam out of all their seams gave rise to the trouble (analysis of this coal was withheld). In the South Wales coalfield the coals of the v class of about 15/17 C/H ratio gave rise to most "volatile" and this class of coal was found in Monmouthshire chiefly, and in this county the highest percentage of nystagmus was found. The -y constituent of coal connoted the presence of a high percentage of hydrogen. This coal was of the bituminous class. The introduction of the electric hand-lamp in 1914 and its subsequent growth in numbers, had not, as far as figures indicated, reduced the number of cases arising year by year. Much fine coal-dust accumulated at the pit-bottom from coal ascending in the cages and from dust from the screens. Cases of nystagmus were sometimes found at the bottom of the shaft.
Dr. C. F. HARFORD appealed to members of the Section to give earnest consideration to, the psychological side of this question. His interest in the subject arose from having to deal, in the Army, with a series of cases of miners' nystagmus, and especially one case whom he had under constant observation for several months. As a result of this he had written a paper, published in the British Medical Journal for March 4, 1916, entitled " Visual Neuroses of Miners in their relation to Military Service," but this was before he had applied himself to a definite study of the newer psychology. Mr. Inman had written a detailed criticism of the first report of the Nystagmus Committee published in the British Jou4rnal of Medical Psychology for January, 1923, and in the following number of the same journal an important communication appeared from Dr. Eddison as a member of the Committee. He hoped that Members would study these papers, which dealt with the psychological aspects of the case.
Mr. G. H. POOLEY (Sheffield) said it was necessary to look carefully at every feature, and regard nothing as proven. Discussions on this subject dated back a long time. Romiee, in Belgium, examined all the men working in certain pits in that country in 1878, and again in 1892; and in 1908 he examined again all the men he had examined in 1892. He found that with improved lights there was a diminution in the amount of min-ers' nystagmus. That showed that statistics giving the number of men who claimed compensation for miners' nystagmus constituted no evidence of the rate of incidence of the disease among the workers in the pits. It was necessary to examine all the men, and ascertain how much nystagmus there was among large numbers of men. In this country no wholesale statistics had been collected. Theories which were not substantiated by accurate observations on large numbers were not worthy of notice. Position at work, defective light, gas poisoning, and now bacterial infection, had been put forward as causes. The evidence given before the Committees of 1907 and 1913 was very interesting, and made an interesting comparison possible between the state of affairs in days gone by and those prevailing now. Most work had been done on the theory of defective light. The theory of gas-poisoning had the drawback that carbon monoxide poisoning was far commoner in men who attended to gas-engines, &c., than in miners, and the nystagmus from which they suffered was very different from that of miners. In the latter, the movements of the eyeball were definitely undulatory; there were not the slow movements in one direction and then a quick return, as in labyrinthine disease and some forms of congenital nystagmus.
With regard to the bacterial idea of causation, if the infective theory was correct it was difficult to understand how all the thousands of cases of miners' nystagmus recovered completely without leaving any sequelae if the brain were the seat of bacterial trouble.
As to the psychology of the condition, he had talked about it with the late Dr. Rivers, a psychologist and fellow member of the 1913 Committee, and since then he had watched these cases. He believed he could divide the neuroses associated with miners' nystagmus into two definite groups. One was that set out by older writers, before compensation for the condition was instituted. The neurosis was most intense before the miner stopped work, improving fairly rapidly within about three months of his leaving his occupation. Symptoms were fairly constant, and photophobia and nystagmus were present all the time. When men had been away from work six months or more, they began to develop a neurosis of a different nature. Physical signs were all intensified when the man knew he was under observation and was being personally examined, and the longer he was away from work, the worse his condition became. He had seen cases lasting ten years in which the patients were miserable wrecks. That, he considered, was attributable to the payment of monetary compensation for the condition. Cases of that severity and duration did not occur before the compensation era. The two conditions must be differentiated.
With regard to the question of defective vision in these cases, he knew of a man with continuous eye oscillations who had no defect of vision, and played in a very good cricket team. He came for reading-glasses, and he was still working in the pit, in spite of the constant oscillation. He, the speaker, did not know of any degree of miners' nystagmus which would necessarily prevent a man going on with his work, though he did not mean by that that there was no incapacity from it. Recently he saw a man who all his life had worked at the pit-bottom, pushing the empty tubs on to the stage for lifting; he worked in good permanent electric light, he breathed the pure downcast air, and yet he had marked nystagmus. His case did not accord with any known theories. Any information which would enable the subject to be better understood would be very welcome.
Mr. T. HARRISON BUTLER (Birmingham) said he had seen several well-marked cases of miners' nystagmus with perfectly good vision, and if ophthalmic surgeons would take the trouble to correct errors of refraction-which were frequent in these cases-and put the testtypes much lower than the height of the eyes, a large number would be found to see well. It was true that in many of the cases there was complaint of twilight blindness, and it was a moot point whether that was due to the oscillations, or to a definite amblyopia. He dissented from the view that lack of visual acuity could be regarded as a diagnostic sign of the disease.
Mr. R. J. COULTER (Newport, Mon.) corroborated Mr. Harrison Butler's remarks, and said that if Mr. Pooley differentiated between two kinds of neurosis, it was a pity he did not go further and differentiate between the nystagmus which did not incapacitate and that which did.
Mr. BERNARD CRIDLAND (Wolverhampton) said he agreed with both Mr. Coulter and Mr. Harrison Butler, in that he had observed a number of cases of coal-miners' nystagmus in which the visual acuity was unimpaired. Where visual acuity was affected he believed that the impairment was frequently due to spasm of accommodation. Whether nystagmus was to be considered as a general nervous disease or one peculiarly in the province of the ophthalmic surgeon had yet to be decided, but he would point out that every sign or symptom of the trouble could be referred to a disturbance of the higher and lower visual centres, or other centres directly connected with these, as, for example, the memory-centre which had a direct anatomical connexion with the occipital visual centres. He felt that Dr. Robson's observations and conclusions merited the greatest consideration, notwithstanding Dr. Haldane's views as to the effect of mine gases. It must be recognized that whereas miners' nystagmus was so infrequent in candle mines as to be non-existent for all practical purposes, it existed in lamp mines, and that between the different conditions pertaining in these two types of mine lay the clue to the atiology of the disease. If it was not safe to use an open light in a mine it could not be considered an ideal place for a man to work in.
Mr. J. W. TUDOR THOMAS (Cardiff) said that the visual acuity was not usually materially diminished in cases of miners' nystagmus unless there was present either oscillation of the eyes, or photophobia and blepharospasm, or spasm of accommodation, which was sometimes accompanied by spasmodic internal squint. Dr. Robson had considered the relative incidence of nystagmus in bituminous coal-mines and anthracite-mines in relation to the chemical composition of the coal, but there was also a difference in the physical properties of the coal. Soft coal presented a more uniform dull black surface than anthracite, and would in consequence be likely to absorb more light and reflect less. In the American mines where electric cap lamps were used, illumination at the coal face was very much better than it was when ordinary miners' lamps were used.
Dr. FREELAND FERGUS (in reply) said that practically every patient who came under his auspices as referee had his refraction carefully examined, by the ophthalmoscope, by testing with glasses, and by the ophthalmometer. He did not think defective refraction had anything to do with the production of miners' nystagmus. But in all the cases he examined of miners' nystagmus there was a considerable diminution of visual acuity. He was glad to hear that such patients recovered; he had not been sure they did; they came back with complaints of frontal and occipital headache years afterwards. Part of that might be due to the psychological condition' which had been spoken of. As medical referee, he would be sorry to return a man to his work if, every now and again, he had violent fits of headache and was unable to get along the street alone; he would not send such a man to work even on the surface of the pit. If it could be managed, he would like such a man, when he felt fit, to go in for light agricultural work, or something similar, and thus gradually get back to his normal condition. It was pleasing to hear there was no nystagmus in America and South Africa, but he was not satisfied with the explanation, because at home there was also nystagmus among workers in shallow pits. It was, however, more common in deep pits. He did not admit this was purely a disease of the eye, therefore he would be willing to see it pass into the hands of pathologists and physicians and neurologists. It was not due to defective light, but it might be due to gas-poisoning, though there were considerable difficulties in the way of accepting that explanation. Dr. Robson's statistics were very valuable, and various specialists ought to combine to make a thorough investigation of the cause.
Mr. BASIL LANG, F.R.C.S., showed cases of (1) Implantation Cyst after an ordinary advancement.
(2) Congenital Pigmentation of Retina.
(3) Monocular Syphilitic Choroido-retinitis. Mr. A. H. LEVY, F.R.C.S., showed two cases of Acute Macular Disease.
